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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

0 REP ' TOWALTHAM. MASSACHUSETTS 02254

ATTENTION OF:

NEDED

Honorable William A. O'Neill
Governor of the State of Connecticut
State Capitol
Hartford, Connecticut 06115

Dear Governor 0'Neillt

Inclosed is a copy of the Plymouth Reservoir Dam (CT-00286) Phase I
Inspection Report, prepared under the National Program for Inspection
of Non-Federal Dams. This report Is based upon a visual inspection, a
review of the past performance and a brief hydrological study of the
dam. I approve the report and support the findings and recommendations
described in Section 7 and ask that you keep me informed of the actions
taken to implement them. This follow-up action is vitally important.

Copies of this report have been forwarded to the Department of Environ-
mental Protection, and to the owner, Connecticut Water Company,
Clinton, CT. Copies will be available to the public in thirty days.

I wish to thank you and the Department of Environmental Protection for
your cooperation in this program.

Sincerely,

Inc C E. EDGAR, III
As stated Colonel, Corps of Engineers

Commander and Division Engineer
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IDENTIFICATION NO: T 2 8 6

PAMEODAM l'.)ot W,.:r',oi r Dam (a/k/a Thom-ston Re ervoir Dar)NAME OF DAM:___. . . . . . ..

P 1\ymouth
TOWN:

Litch1ioA County, Connecticut
COUNTY AND STATE:

Tributary to the Naujatucck RiverSTREAM: -. . . . .

DATE OF INSPECTION: April 28, 1981

BRIEF ASSESSMENT

Plymouth Reservoir Dam, also known as the Thonmastonr Roservoir

Dam, consists of an earth embankment structure with a lmzjaimum eilht

of 25 feet and a total length of 730 feet including a 31.7 foot

lonq concrete and stone masonry overflow spillway located 200 feet

from the right end of the dam. The outlet works, located to the

left of the spillway, consist of a 12-inch supply main and 10-inch

low level outlet or blowoff through the dam, and an upstream aate-

house.

The dam is owned by the Connecticut Water Company and impounds

Plymouth Reservoir, a storage reservoir for public water supply.

Based on the visual inspection, the dam is ]udqed to be in

fair condition. Features that could affect the future integrity

of the dam are downstream seepage, the lack of riprap slope pro-

tection on the upstream slope above the waterline and settlement

of existing riprap, the unknown working condition of the intake

qates, and the downstream location of the control valve on the

low level outlet or blowoff.

1.1
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The dam is classified as "Small" in size with a "fliqh" haz-

ard potential. A Test Flood equal to one-half the Probable Maximum

Flood (1/2 PMF) was selected in accordance with the Corps of Engi-

neers' Recommended Guidelines for Safety Inspection of Dams. The

Test Flood inflow of 600 cfs results in a Test Flood routed outflow

of 390 cfs that would just reach the top of the dam.

The spillway capacity is 410 cfs or 105 percent of the Test

Flood routed outflow.

It is recommended that a qualified, registered engineer be

retained to investigate the downstream seepage, the condition and

adequacy of the upstream riprap, the condition of the intake gates

and the low level outlet or blowoff. In addition, an Operations

and Maintenance Manual should be prepared and a downstream warning

system should be put into effect.

The owner should implement these recommendations as described

herein and in greater detail in Section 7 of this Report within

one year of receipt of this Phase I Inspection Report.

Ronald G. titke, P.E. Roald Haestad

Project Engineer President
lliid II It Pithr Itw'44,,4

.4 y -C NO. S749

No. 10356 "
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This Phase I Inspection Report on Plymouth Reservoir Dam (CT-00286)

has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgement and practice, and is hereby
submitted for approval.

Engineering Division

ARAMAST MAHTESIAN, MEMBER
Geotechmical Engineering Branch
Engineering Division

itv III.

CARNEY MH. TETZIAN, CARMAN
Dsign Branch 

-ng 

c

Engineering Division

APPROVAL RECOMMENDED:

JOE B. FRYAR

Chief, Engineering Division



This report is prepared under cuidance contained in the

Rt-co":!erded Guidelines for Safety Inspection of Dams, for Phase I

InvestJcations. Copies of these auidelines may be obtained from

the Office of Chief of Engineers, Washington, D.C. 20314. The

purpose of a Phase I Investigation is to identify expeditiously

those dams which may pose hazards to human life or property. The

assessment of the general condition of the dam is based upon

available data and visual inspections. Detailed investigation,

and analyses involving topographic mapping, subsurface investi-

gations, testing, and detailed computational evaluations are beyond

the scope of a Phase I Investigation; however, the investigation is

intended to identify any need for such studies.

In reviewing this report, it should be realized that the

reported condition of the dam is based on observations of field

conditions at the time of inspection along with data available to

the inspection team. In cases where the reservoir was lowered or

drained prior to inspection, such action, while improving the

stability and safety of the dam, removes the normal load on the

structure and may obscure certain conditions which might otherwise

be detectable if inspected under the normal operating environment

of the structure.

It is important to note that the condition of a dam depends

on numerous and constantly changing internal and external condit i-i,,

and is evolutionary in nature. It would be incorrect to assume th.it

the present condition of the dam will continue to represent the

V



condition of the ia at so)e point in the future. Only tnre:xh

continued care and ins-peetion can there be any chance that uneafe

conditions be detected.

Phase I Inspections are riot intended to provide detailed

hydrologic and hydraulic analyses. In accordance with the estab-

lished Guidelines, the Spillway Test Flood is based on the esti-ated

"Probable Maximum Flood" for the region (greatest reasonably possible

storm runoff), or fractions thereof. Because of the magnitude and

rarity of such a storm event, a finding that a spillway will not

pass the test flood should not be interpreted as necessarily

posing a highly inadequate condition. The test flood provides a

measure of relative spillway capacity and serves as an aide in

determining the need for more detailed hydrologic and hydraulic

studies, considering the size of the dam, its general condition

and the downstream damage potential.

The Phase I Investigation does not include an assessment of

the need for fences, gates, no-trespassing signs, repairs to

existing fences and railings and other items which may be needed

to minimize trespass and provide greater security for the facility

and safety of the public. An evaluation of the project for com-

pliance with OSHA rules and regulations is also excluded.

[ vi

IL I _ " LL .



5,F CT]I ON PG

L EI IE R C F T RA NS VI1T TA L

5RIEF ASSESSMENT i-i I
REVIEW BOARD PAGE iv

PRECFACE v - vi

TABLE OF CONTENTS vii - ix

OVERVIEW PHOTO X

LOCATION PLAN xi

INDEX TO REPORT

DESCRIPTION PAGES

1. PROJECT INFORMATION 1-9

1.1 GENERAL1

a. AUTHORITY1

b. PURPOSE OF INSPECTION1

1.2 DESCRIPTION OF PROJECT 2-5

a. LOCATION 2

b. DESCRIPTION OF DAM AND APPURTENANCES 2 - 3
C. SIZE CLASSIFICATION 3
d. HAZARD CLASSIFICATION 3- 4
e. OWNERSHIP 4

f. OPERATOR 4
g. PURPOSE OF DAM 4
h. DESIGN AND CONSTRUCTION HISTORY 5

1. NORMAL OPERATIONAL PROCEDURE 5

1.3 PERTINENT DATA 6 -9

2. ENGINEERING DATA 10 - 11

2.1 DESIGN DATA 10

2.2 CONSTRUCTION DATA 10

2.3 OPERATION DATA 10

2.4 EVALUATION OF DATA 11

vii



p I

.r SCRIPT ION F'/. J
V. VI S U A L 7 ]NS PECT.N 12 -16

3.1 FINDINGS 12 - 1

a. GENERAL 12
b. DAM 12 - 13
C. APPURTENANT STRUCTURES 13 - 15
d. RESERVOIR AREA 15
e. DOWNSTREAM CHANNEL 15

3.2 EVALUATION 15 - 16

4. OPERATIONAL AND MAINTENANCE PROCEDURES 17

4.1 OPERATIONAL PROCEDURES l7

a. GENERAL I

b. DESCRIPTION OF ANY WARN]NG SYSTEM IN EFFECT

4.2 MAINTENANCE PROCEDURES

a. GENERAL 17
b. OPERATING FACILITIES 17

4.3 EVALUATION 17

5. EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES 18 - 21

5.1 GENERAL is

5.2 DESIGN DATA 18 - 19

5.3 EXPERIENCE DATA 19

5.4 TEST FLOOD ANALYSIS 19 - 20

5.5 DAM FAILURE ANALYSIS 20 - 21

6. EVALUATION OF STRUCTURAL STABILITY 22 - 23

6.1 VISUAL OBSERVATION 22

6.2 DESIGN AND CONSTRUCTION DATA 22

6.3 POST-CONSTRUCTION CHANGES 22 - 23

6.4 SEISMIC STABILITY 23

viii



7. 1 EAM A' i 'F L NT

CONDI I ION 24
b. AD1O QUACY OF INFC0RiSMIAT I ON 24

c. lu, ,V c Y 24

7.2 ; r C ' A1 I ONS 24 - 2

7.3 R'MEDIAL MFASURES 25

a. OPERATION AND MAINTENANCE PROCEDURES 25

7.4 ALTERNATIVES 2:

INDEX TO APPENDIXES

APPENDIX DESCRIPT ION PAGES

A INSPECTION CHECKLIST ..-- -

B ENGINEERING DATA B-i -

C PHOTOGRAPHS C-1 - C-7

D HYDROLOGIC AND HYDRAULIC COMPUTATIONS D-1 - 5-25

E INFORMATION AS CONTAINED IN THE

NATIONAL INVENTORY OF DAMS

ix



LL--

0

LLU

000

cqz

4 u4

Aez



A,

N~ de

DAM4

-3;-

\ 1

I P

671 1Vt Pon&

7-9M k JXRA- A '

/'xz



, , n: :v K'LSEP : ,:

P'ROJJECT I N-OMAT I ON

5E-CTIDN I

1. 1 General

a. Auth]or- 1 tv

Public Law 92-367, August 8, 1972, authorized the Secre!t ry

of the Army', through the Corpis of Engineers, to initiate a ,-atoa.

Pro-ra7 of Dam I ns ect ion throughout the United States. The Cew

England Division of the Corps of Engineers has ben a gned the

rc-~ons ibiity of supervising the inspection of dams wit.ir: the

New Encland Region. Roal d }laestad, Inc. , has been rotai ijeu 1)v the

New England Division to inspect and report on selected daMs in the

State of Connecticut. Authorization and notice to proceed were

issued to Roald Haestad, Inc. under a litter of March 30, 1981,

from William E. Hodgson, Jr., Colonel, Corps of Engineers. Contract

No. DACW33-80-C-0048 has been assigned by the Corps of Engineers

for this work.

b. Purpose of Inspection

The purposes of the program are to:

I. Perform technical inspection and evaluation of non-

federal dams to identify conditions requiring correction

in a timely manner by non-federal interest.

2. Encourage and prepare the States to quickly initiate

effective dam inspection programs for non-federal dams.

3. To update, verify and complete the National Inventory

of Dams.

---
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1.2 Description of Project

a. Location

The dam is located in the Town of Plymouth opposite the

intersection of Blakeman Road with North Street. The dam is shown

on the Thomaston U.S.G.S. Quadrangle map having coordinates of

latitude N41 0-41.1 ' and longitude W730-03.2'.

b. Description of Dam and Appurtenances

The Plymouth Reservoir Dam, also known as the Thomaston

Reservoir Dam, is an earth embankment structure with a total length

of 730 feet, including a 31.7 foot long concrete and stone masonry

overflow spillway located 200 feet from the right end of the dam.

The outlet works are located to the left of the spillway. The earth

embankment has a top width of 15 feet, an upstream slope of 3 hori-

zontal to 1 vertical, and a downstream slope that varies from 3-1/4

horizontal to 1 vertical at the spillway to 5 horizontal to 1 verti-

cal near the left abutment of the dam. The upstream slope is pro-

tected by a layer of riprap. There are sand and gravel drainage

blankets on the downstream slopes which connect to 8-inch corrugated

metal toe drains that outlet into the spillway discharge channel.

Plans indicate that a cemented rubble masonry corewall extends

the entire length of the dam. According to the Plans the bottom

of the corewall is 5 feet below the original grade and the top

of the corewall is 1-1/2 feet below the top of the dam. In 1975

test borings were made and piezometers were installed.

The spillway consists of a concrete and stone masonry

structure. The lower portion of the spillway is constructed of

stepped stone masonry, while the upper 5 feet consists of a concrete

-2-
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Iaae of the 'aW];w r-atI im Jdt& t,-ilninq walls in orier to aiistal I

drainage blankets and f lat ten the ,awnstroum slopes of the (Jan.

At the left end of the dam thlere is a 50 foot lonq emer-

gency earth spillway with a maximum depth of I foot below the

crest of the dam.

The outlet works consist of a gatehouse containing man-

ually operated intake gate valves at varying elevations, and screen-

inq facilities. A 12-inch pipe throuqh the dam transports water

from the gatehouse to chemical treatment facilities below the dam

where reservoir water is treated prior to entering the distribution

system. A 10-inch low level outlet or blowoff pipe discharges into

the brook below the dam. It is not known how this pipe is connected

to the reservoir or gatehouse. At the present time the outlet is

controlled by a downstream gate.

c. Size Classification - "Small"

According to the Corps of Engineers' Recommended Guide-

lines for Safety Inspection of Dams, a dam is classified as "Small"

in size if the height is between 25 feet and 40 feet or the dam

impounds between 50 Acre-Feet and 1,000 Acre-Feet of water. The

dam has a maximum heiqht of 25 feet and a maximum storage capacity

of 390 Acre-Feet. Therefore, the dam is classified as "Small"

in size.

d. Hazard Classification - "High"

Based upon the Corps of Engineers' Recommended Guidelines

for Safety Inspection of Dams, the hazard classification of the

dam is "High". A dam failure analysis indicates that a failure

-3-



of the Plymouth Reservoir Ddii could result in tie .

a few lives.

The calculated flood wave would overtop North Str-eet by

about 9 feet, inundate two houses and the Connecticut Water Cenqpa ny

Treatment Facilities immediately below the dam, then continue (]own

the valley where it would overtop Altair Avenue and Railroad Street

by up to 11 feet and flood five houses on the south side of Rail-

road Street to a depth of 2 to 10 feet. The flood waters would

then overtop a downstream railroad embankment by about 3 feet and

discharge to the Nauqatuck River. The impoundment created by the

railroad embankment would flood several houses to a maximum depth

of 15 feet.

Prior to dam breach the maximum spillway discharge would

overtop North Street, Altair Avenue and Railroad Street by aboLut

1 foot flooding one house downstream of Railroad Street to an un-

known depth.

e. Ownership

Former Owner: Thomaston Water Company

Present Owner: Connecticut Water Company
93 West Main Street
Clinton, Connecticut 06413
(203) 669-8636
Kenneth Kells, Supervisor

f. Operator

William Dunn, Division Manager
Connecticut Water Company
Naugatuck Division
250 Meadow Street
Naugatuck, Connecticut 06770
(203) 729-8241

g. Purpose of Dam

The dam impounds Plymouth Reservoir, a storage reservoir

for public water supply.

-4-



The dam w -' i i !It ,d I 1 im B. Ni'er, llvrau I c .:j 1-

nteer, in 1880, and construct(ed! !,y F.rod T. .Q\' ard CrII}vnv , ,I V-it-

tors, between 1880 - 1881. In 1910 th(, k!a1m was rajsed 16 -hF, s

and the embankment strengthened. In 1921 additional work ir vo]l vinq

riprap on the dam was performed. In 1977 reuairs were made to

the dam which consisted of placing gabions inside the concrete

spillway walls in order to install downstream d-ainaqe blankets

and toe drains, and to flatten the downstream slopes. The repairs

were designed by Metcalf and Eddy, Inc., and constructed by the

Connecticut Water Company.

i. Normal Operatinq Procedures

The upper intake gate is left open and water is drawn

from the reservoir when storage is adequate.

-5-
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1. -1Pt i :ont Dcata

T~o, drainauw- arta CeniSits of '-.--)7 s-a-are i - cf m

hills. wi t' sc:.at tered r -s iOd-nt ia 1 (jvtIc,: mt'1 t

b. Discharge at Damsite

Discharge at the damsite iF over the 31.7i foot lony ov-rf] ow iiwr
A 1-chsuiply main transports water from the re-servoir to thy i ;r x:5 .
system, and a 10-inch low level outlet or blowoff dis;charyes dont'Kmof tio
dam.

1. Outlet Works (conduits) Size:
Supply Main: 12-inch

Low Level Outlet: 10-inch

Invert Elevation at Gatehouse:
Supply Main: 672+

Low Level Ouitlet: 672+

Discharge Capacity:
Supply main: lUnknown

Low Level Outlet: 6 cfs

2. Maximum Known Flood at Damsite: Unknown, did niot overtcin in
1938 or 1955

3. Ungated Spillway Capacity
at Top of Dam: 410 cfs
Elevation: 694.5

4. Ungated Spillway Capacity
at Test Flood Elevation: 390 cfs
Elevation: 694.5(-

5. Gated Spillway Capacity
at Normal Pool Elevation: N/A
Elevation: N/A

6. Gated Spillway Capacity
at Test Flood Elevation: N/A
Elevation: N/A

7. Total Spillway Capacity
at Test Flood Elevation: 390 cf s
Elevation: 694.5(-

8. Total Project Discharge
at Top of Dam: 410 cfs
Elevation: 694.5

9. Total Project Discharge
at Test Flood Elevation: 390 cfs
Elevation: 694.5 )



C. !ilC~~Q .-

1. Str:-mlia., at <'o c:

2. Bottom of Cutoff: .

3. Ma>ximnum Tailwater: N /A

4. Normal Pool: 6,2 -

5. Full Flood Control Pool: N/A

6. Spillway Crest: C 92.0

7. Design Surcharge - Original Design: 694.5

8. Top of Dam: 694.5

9. Test Flood Surcharge: 694.5 (-)

d. Reservoir - Length in Feet

1. Normal Pool: 3,200 ft

2. Flood Control Pool: N/A

3. Spillway Crest Pool: 3,20c, f(t

4. Top of Dam: 3,300 ftut

5. Test Flood Pool: 3,300 fet

e. Storage - Acre-feet

1. Normal Pool: 290 Acre-Fuet

2. Flood Control Pool: N/A

3. Spillway Crest Pool: 290 Acre-Feot

4. Top of Dam: 390 Acre-P,.I.t

5. Test Flood Pool: 390 Acre-Fcet

f. Reservoir Surface - Acres

1. Normal Pool: 36.7 Acres

2. Flood-Control Pool: N/A

3. Spillway Crest: 36.7 Acres

4. Test Flood Pool: 40.7 Acres

5. Top of Dam: 40.7 Acres

-7-



a. Dam

]1 Type:-; th.m,.k t

2. Length: 730 f,,.tt

3. Height: 25 fret

4. Top Width: 15 freot

5. Side Slopes: U; str.am: 3 horizontal to 1 v'ert ical
Downstream: Varies 3.25 - 5 horetal to

1 vertical

6. Zoning: Oriqinal embankment of se]uct,,c uravel arid clay
constructed by puddiina. Drainage hlanket con-
sisting of iS-inches of concrete sand ov.r orig-
inal ,m -ankment, with rnainin::. <cv,,nkm nt cf
Lankrun gravel.

7. Impervious Core: Cemented rubble masonry core wall to within 1.5
feet of top of dam. 3 feet wid,2 at toli; 5 fe,t
wide at base.

8. Cutoff: Core wall ext(,nds 5 feet below original ground.

9. Grout Curtain: .rc>-

10. Other:

h. Diversion and Regulating Tunnel- N/A

-8-
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i. snillwav

1. Type: 1-roa c t,.Ited owy f o ,, .r,
o f conr ,, ot ,; ]ow'r },r t i n ot )f .<t,'... :(!

th. n;on ry

2. Length of 1Weir: 31.7 fet

3. Crest Elevation
with Flash Boards: N/A
without Flash Boards: 692.0

4. Gates: N/A

5. Upstream Channel: Stone-lined approach cha-,ril with Cu: ('te

training walls.

6. Downstream Channel: Ston-filled mat (gabions) at 1,,an- of
spillway. Flows into 4f;-inch culvert tlhat
discharqes to natural stream.

7. General:

j. Regulating Outlets

1. Invert: 672 -

2. Size: 10-inch

3. Description: Cast iron pipe through dam; outlet end is
asbestos cement pipe.

4. Control Mechanism: Manually operated downstream gate.

5. Other: 12-inch supply main

-9-



[:, 2

2.1 Desiqn Data

Information on the original design is listed in a report en-

titled "Investigation of Seepage and General Condition of the

Plymouth Reservoir Dam" by Metcalf and Eddy, Inc., August 19, 1975.

See Appendix B, pages B-28 through B-46. The report refers to

the Contract Documents for the original dam. Also included in

the report are soil borings and design recommendations for repairs

to the dam. Computations by Metcalf and Eddy, Inc. for flood rout-

inq of a 100-year storm were available and reviewed. Plans dind

Specifications entitled "Town of Plymouth, Thomaston Water Comp .inv,

Plymouth Reservoir Dam Repairs", Metcalf and Eddy, Inc., 7/21/77,

were available and reviewed. Also available was an inspection

report prepared for the State of Connecticut, Department of Envi-

ronmental Protection, by S. E. Minor and Company, Inc., Civil En-

qineers, July 15, 1974, and plans of the dam and qatehouse pre-

pared by The Henry Souther Engineering Company in 1932.

2.2 Construction Data

Construction data consists of the Plans and Specifications

for the repairs to the dam in 1977, and inspection photos, reports

and notes by the Connecticut Water Company concerninq the repairs.

2.3 Operation Data

Lake levels are recorded weekly, and do not necessarily co-

incide with maximum water levels. It was reported that the dain

did not overtop during the hurricane floods of 1938 and 1955.

Monthly inspection reports and records of the piezometer readings

are available from the Connecticut Water Company.

LII -10-



2.4 ';va luat len 1),t a

a. Ava i 1la i 1 It y

Existing data was available from the Connecticut Wter

Companv and the State of Connecticut, Department of Environmiental

Prut ect ion.

b. Adeauacy

The information that was available, along with the visual

inspection, past performance history, and hydraulic and hydrologic

calculations were adequate to assess the condition of the dam.

c. Validity

Field inspections and surveys revealed that the dam is

constructed substantially as indicated by the existing data. The

length of the spillway weir following the 1977 repairs is 31.7

feet, as opposed to the 40 foot length used in the flood routing

for the 100-year design storm.

i -11-



3. 1 Finlincj

a. General

The visual inspection of the ,!am .as 'on,luctod on April 28,

1981. The inspection team was accompanied by Mr. Kenneth 1<ells and

Mr. Roland Baillarqeon of the Connect icut Wa ater Compa ny. 7t te TiMe

of the inspection the water level was sliohtlv 0 elow spillwav level.

The Plymouth Reservoir Dam consists of an earth embank-

ment structure with a concrete and stone masonry overflow spillway

located 200 feet from the riqht end of the dam and outlet works at

the left end of the spillway, Photos 1 and 2.

The qeneral condition of the dam at the time of i ns.ec-

tion was fair.

b. Dam

The crest of the dam is qrass-covered and appears to he

fairly level for the entire lenqth of the dam, Photo 2. In cross

section, the crest appears to be somewhat rounded and tire paths

are evident on the left side of the dam, Photo 3. At the right

end of the dam there is a dug well which supplies water to a down-

stream house. At the time of inspection, the water level in the

well was about 10 inches lower than the reservoir level. The up-

stream slope is protected by a layer of riprap which extends to

a maximum of 1 foot above the waterline, Photos 2 and 3. A portion

of the riprap near the left end of the dam appears to have settled

slightly.

The downstream slope is covered with grass, Photos 1

and 4. A wet area approximately 30 feet long and 8 feet wide,

-12-



locate *~oo I () re t the2 1.ft_ tf thr .'4,;'

on the ithweetam s lo e of the .lam, h'l(o)to 4. "e.r -a " ! u-

rated and cent a i ed numorous an imal footpr int s inoro:i lat ely 3 - 4

inc-hes deoop that wore filled with water. There wa s ro not i cibe

flow of .water from this area. Some seepage was observed in the

gutter of the road near the left end of the iam, Photo 5. The

area was covered with rust-colored floccules, however, the seep-

aqe appeared clear at the time of inspection. The seepaqe flows

into a 24-inch perforated, corrucated metal pipe drain, and dis-

charges into a 48-inch culvert downstream of the spillway. The

flow at the discharge end of the 24-inch drain was approximately

I gpm.

Plans indicate that sand and gravel drainaae blankets

were constructed on the downstream slopes and discharge into 8-inch

ACCMP toe drains which outlet into the spillway discharge channel,

Photo 6. There was no flow discharging from either toe drain at

the time of inspection, however, the left toe drain was wet. A

15-inch perforated, corrugated metal pipe storm drain at the right

side of the spillway discharge channel was discharqing approximately

5 gpm at the time of inspection. The total flow at the discharge

end of the 48-inch culvert under the Town road was 15 gpm.

Six piezometers are present on the downstream slope, four to

the left of the spillway and two to the right. Records of past

readings are contained in Appendix B, paqes B-55 - B-58.

c. Appurtenant Structures

The appurtenant structures consist of the overflow spill-

way, the outlet works and an emergency earth spillway.

-13-
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±,.s -,;r\' st r c :re , i' ut os 7 .i ni 8 TI±e lower port a on of the sp 1 11 -

way is ounstructed of st epped stone masonry with the 3oints plas-

tered with mortar. The upper portion and weir are constructed of

concrete. The concrete appears to be in good condition with some

minor spalling of the concrete training walls below the waterline.

The left end of the spillway crest was wet indicating that this end

may be slightly lower in elevation. At the right end of the spill-

way, a puddle on the stone masonry at the base of the concrete sec-

tion may indicate seepage between the concrete and stone masonry. The

concrete training walls were lined with stone filled gabions when

the downstream slopes were flattened and drainage blankets installed.

A filter fabric is present between the embankment and the gabions.

The gabions appear to be in good condition, Photos 7 and 8, with

no settlement observed behind them. The installation of the gabions

reduced the spillway length from 40 feet to 31.7 feet.

Outlet Works

The outlet works consist of a gatehouse located at the

left end of the spillway and a 12-inch supply main and 10-inch low

level outlet or blowoff through the dam. The stone masonry of the

gatehouse appears to have been recently mortared and to be in good

condition, Photo 9. The working condition of three manually oper-

ated intake gates is unknown. The low level outlet or blowoff and

the supply main are normally controlled by gates located downstream

of the road near the filter plant. The gatehouse also contains a

screen chamber and compressor for an aeration system, Photo 10.

The low level outlet or blowoff discharges through a 10-inch asbestos

cement pipe approximately 200 feet below the dam, Photo 11.

-14-



Lrw rqeri~v Soi 1lway

'I'here is an earth emercency spillway at the left end

of the dam, Photo 12. The spillway discharges into the roaIway

which runs parallel to the toe of the dam.

d. Reservoir Area

There were no indications of instability alonq the edges

of the reservoir in the vicinity of the dam.

e. Downstream Channel

Immediately downstream of the spillway the channel floor

is lined with a stone-filled mat, Photo 6. Approximately 50 feet

downstream of the dam the spillway channel flows into a 48-inch

reinforced concrete culvert under a Town road and then into a nat-

ural streambed. The natural streambed consists of gravel and

cobbles. There are trees overhanging the stream and the remains

of a small dam are located several hundred feet below the spillway.

3.2 Evaluation

Based on the visual observations, the dam appears to be in

fair condition. The following features could affect the future

integrity of the dam:

I. Seepage downstream of the dam and on the downstream slope

may cause internal erosion leading to piping failure of

the embankment.

2. The lack of riprap above the waterline and continued

settlement of the existing riprap on the upstream slope

may lead to erosion and reduction of crest width.

3. The use of the downstream gates to control flow and the

unknown working condition of the intake gates permit
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SECTION 4

4.1 operational Procedures

a. General

Plymouth Reservoir is a water storage reservoir which

is used to supplement alternate sources of water supply. Water

is drawn from the reservoir when the storage is adequate. The

upper intake gate in the gatehouse remains open at all times and

flow is controlled by a downstream gate. The downstream low level

outlet or blowoff gate is operated once a year. The dam is in-

spected on a monthly basis by maintenance personnel and semi-annually

by the owner's Engineering Department. Water levels in the jpiezo-

meters are read as part of all the inspections.

b. Description of Any Warninq System in Effect

A formal warning system is being prepared for the dam.

At the present time the dam is monitored during large storms.

4.2 Maintenance Procedures

a. General

The grass on the dam is mowed once a month during the

mowing season.

b. operating Facilities

The low level outlet or blowoff is opened once a year to

insure its operation. The screens within the gatehouse are cleaned

annually.

4.3 Evaluation

Present Operational and Maintenance Procedures are generally

adequate but need to be improved. In addition to the formal warn-

ing system which is currently being prepared, an Operations and

Maintenance Manual should be prepared for the dam.
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5.1 General

The spillway at Plymouth Reservoir Dam consists of a 31.7

foot long broad-crested overflow weir with a stepped downstream

face of mortared stone masonry. The spillway is located about

200 feet from the right end of the dam. The top of the dam is

about 2.5 feet above the spillway level.

Stone filled gabions have been placed inside the downstream

concrete training walls in order to install drainage blankets on

the downstream slopes of the dam. Approximately 50 feet downstream

of the spillway, the spillway channel flows into a 48-inch rein-

forced concrete culvert under a Town road (North Street).

The dam has a maximum height of 25 feet and a storage capacity

of 390 Acre-Feet with the water level at the top of the dam. A

qrass-covered emergency spillway with a length of 50 feet and a

maximum depth of about 1 foot below the crest of the dam is loca-

ted at the left abutment. The capacity of this spillway was given

as only 5 to 8 cfs, and therefore was nlQ included in the Test

Flood computations. (See pages B-15 and B-16 in Appendix B.)

The tributary watershed area is 0.57 square miles of "rolling"

wooded hills with scattered residential development. The water-

shed elevations range from 950 feet at the north end to 692 feet

at the dam.

5.2 Design Data

The spillway and dam were rebuilt in 1977, as designed by

Metcalf and Eddy, Inc., of Boston, Massachusetts. The Fennison-
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Cibv" Rare Flood ethod was uI, t C , civelop the inflow ;I\" I; ,1],411,

il7r a 100-year design storm. The ;ea,.k inflow was cai cu],t1 (,d to

be 850 cfs with a depth of runoff of 7.09 inch es and a pe'ak out f low

of 362 cfs. A 40 foot spillway lenqth was used in the computations;

actual spillway length after recons;truction is 31.7 feet. The com-

putations are shown in Appendix B, pages B-12 through B-27.

5.3 Experience Data

It was reported that the dam did not overtop during the hur-

ricane floods of 1938 and 1955.

5.4 Test Flood Analysis

Based on the dam failure analysis, the dam is classified as

"High" hazard potential. The dam was classified as "Small" in

size based on a height of 25 feet and a storage capacity of 390

Acre-Feet. According to the Corps of Engineers' Recommended Guide-

lines for Safety Inspection of Dams, the Test Flood for a "Small"

dam with a "High" hazard potential should be in the ranqe of one-

half the Probable Maximum Flood (1/2 PMF) to the Probable Maximum

Flood (PMF).

A Test Flood equal to the 1/2 PMF was selected because of

the low hydraulic height and small storage capacity of the dam.

The Test Flood was calculated using a peak inflow for the PMF of

2,125 cubic feet per second per square mile (csm) from the mini-

mum two square mile drainaqe area shown on the Corps of Engineers'

Guide Curves for "rolling" terrain and the 0.57 square mile water-

shed of Plymouth Reservoir Dam. The peak 1/2 PMF inflow was cal-

culated to be 600 cfs, resultinq in a routed outflow of 390 cfs.

The Test Flood was routed through the impoundment in accordance
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with the Corps of Engineers' proedcures f or "Est imiat in t he Ef f ect

of Surcharge Storaqe on Probable Maximum Discharges". The lImpound-

ment was assumed to be initially at spillway level. The spillway

is capable of discharging 410 cfs or 105 percent of Test Flood

routed outflow.

5.5 Dam Failure Analysis

The Corps of Engineers' ' "Rule of Thumb" Guidance for Estimating

Downstream Dam Failure Hydrographs' was used to calculate the peak

outflow due to a dam failure. Failure was assumed with the water

level at the top of the dam. The 16 foot deep by 152 foot long

breach would release up to 16,500 cfs into the stream channel below

the dam.

Because of the minimal storage of the steep, narrow downstream

channel, the flood peak was assumed not to be reduced. Depths of

flow were determined at each section for the dam breach flood wave.

The spillway was assumed to be included in the breach and therefore

the spillway discharge was not added to the breach flow.

The flood wave would overtop North Street by about 9 feet and

would inundate two houses and the Connecticut Water Company Treat-

ment Facilities on North Street immediately below the dam to a

depth of 1 to 5 feet. The depth of flow in the stream channel

would be about 15 feet and would flood five houses on the south

side of Railroad Street to a depth of 2 to 10 feet. The flood

wave would continue down the valley and overtop Altair Avenue and

Railroad Street by up to 11 feet. See Figure 5, page D-20. The

flood waters would overtop a downstream railroad embankment by

about 3 feet and discharge to the Naugatuck River. The impoundment
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created by the railroad embankment would f lood severall hoiues to

a maximum depth of 15 feet.

Prior to dam breach, the spillway flow of about 400 cfs would

overtop North Street immediately below the dam by about 1 foot.

After crossing the road the flow would return to the stream where

it would continue down the steep narrow channel at a depth of about

3 feet. The house sills in this area are about 14 feet above the

stream channel. Altair Avenue and Railroad Street would be over-

topped by about 1 foot, causing flooding of one house on the down-

stream side of Railroad Street to an unknown depth. The railroad

embankment would impouind water to a depth of about 8 feet without

flooding homes.

The failure of Plymouth Reservoir Dam could result in the

loss of more than a few lives. Therefore, the dam is classified

as "High" hazard potential.
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IEC I ON 6

6.1 Visual Observations

The visual observations did not disclose any evidence of pres-

ent or past structural instability. The future inteqrity of the

dan could be affected by:

1. Downstream seepage;

2. Lack of riprap above the waterline and the settlement

of existing riprap; and

3. The unknown condition of the intake gates and the down-

stream location of the control valve for the low level

outlet or blowoff.

6.2 Design and Construction Data

Information on the original design and construction procedures

is listed in a report entitled "Investigation of Seepage and General

Condition of the Plymouth Reservoir Dam", by Metcalf and Eddy, Inc.,

August 19, 1975. Design Plans and Specifications for repairs to

the dam in 1977 and flood routing for a 100-year storm were avail-

able and reviewed.

6.3 Post-Construction Chanqes

Since the original construction of the dam in 1880-1881, the

following changes have been made:

1. The dam was raised 16 inches and the embankment strength-

ened in 1910.

2. Additional work involving riprap was performed in 1921.
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3. In 1977, gabions were placed inside the concrete traininq

walls to allow for the installation of downstream drainage

blankets and toe drains, and the flattening of the down-

stream slopes.

6.4 Siesmic Stability

The dam is located is Seismic Zone 1 and in accordance with

the recommended Phase I Guidelines, does not warrant seismic stab-

ility analysis.
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ASSESSMENT, RECOMMENDATIUNS, , REMEDIAL MEASUF[ S

SECTION 7

7.1 Dam Assessment

a. Condition

On the basis of the visual inspection, the dam is judged

to be in fair condition. The future integrity of the dam could

be affected by:

1. Downstream seepage;

2. The lack of riprap above the waterline and the settle-

ment of the existing riprap; and

3. The unknown condition of the intake gates and the

downstream location of the control valve for the

low level outlet or blowoff.

An evaluation of the hydraulic and hydrologic features of

the dam determined that the spillway is capable of passing 105

percent of the Test Flood routed outflow.

b. Adequacy of Information

The information available was sufficient for performing

a Phase I Inspection.

c. Urgency

The recommendations presented in Sections 7.2 and 7.3

should be carried out by the owner within one year of receipt of

this report.

7.2 Recommendations

The following recommendations should be carried out under

the direction of a qualified, registered engineer:

1. Investigate the significance of the seepage observed
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downstream of the dam and the wet area on the downstream

slope and the ineffectiveness of the drainage blankets.

Design and construct remedial or monitoring measures,

as required.

2. Investigate the condition and adequacy of the upstream

riprap and design repairs as required.

3. Investigate the condition of the intake gates and re-

commend necessary repairs to place them in operation.

4. Investigate the low level outlet or blowoff and design

an upstream shutoff gate.

The owner should implement all the recommendations made by

the engineer.

7.3 Remedial Measures

a. Operation and Maintenance Procedures

1. Fill and reseed tire paths on the dam crest.

2. An Operations and Maintenance Manual should be pre-

pared.

3. The downstream warning system should be completed

and put into effect.

7.4 Alternatives

There are no practical alternatives to the above recommen-

dations.
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F- EJE CT: v

DATE IL-- I IME: 7'- WT1R: 1"-

W.S . ELEVATION: _il9U~s ____ DN. S
S 1 h~owSp'il lway

P ARTY D ISC IPL I14E

!,oald 1'td .L. - Poald fllnutad , Inc. Civi 1/Gieote'chni Cal
I. ____________________________ __ ________ _ _

2. Ronald G. LitkQ, P.E' - Roald ffaustad, Inc. Civi I/'Rtructural

Dnr-lid L. Smith, P.E. - Roald fia-stad, Iinc.Cil/'iloc

4K-nn _th Kclls, P .E - Connecticut Water Comin; myOne r,: res-u.ntative

5. la.d Sailliarce2on -Connecticut Water Com ,anv O',ner s rtcee~a 1i

INSPECTED

PROJECT FEATURE BY REMARKS

1Daim Emb-ankment RH1, R2,LS n l, m a'

Intake Structure t~a rwater;
2. Outlet Works - & Cliannel. RH, RCL, DLS could not !_, Lu t~vd

O 'eratincs co!;dition of
Out~ct Works - Control To)we-r MH,RGL, DLS Cates unknownr

Transition 112- inch" anca 1( c ;
4Outlet Works - and Conduit RH,RGL,DLS ii-r.nie tniou"1 cl

Outlit _St ruc-tur, No( structure; -ii_ clscar-
5. OutI ':t Works - arnd u: ~no R i, RCLL o-cs to :t rca:: ~ow dam

Spill. Weir, Appr.

6. Outlet Works -& Discharge Chan. RfH,RGL,DLS1 Good condition

7.

8.

9.

10.

11.

12.

A-i



Prx2JECT: i " 2 ,t! L. :.'rv'iz :4. DATE : ____ -', _____]

PROJECT FEATURE: . ,: ::,k::.:,t NAME: :.:

DISCIPLINE. CiVl iF qiiii i or. NAME: ,2L,DLS

AREA ELEVATION CONDITIONS

DAM EMBANKMENT

CREST ELEVATION 594.5

CURRENT POOL ELEVATION 591.9

MAXIMUM IMPOUNDMENT TO DATE ]lnknown

SURFACE CRACKS ';one observed

Crest is crass-covered;

PAVEMENT CONDITION tire iaths on crest

MOVEMENT OR SETTLEMENT OF CREST None. obsrved

LATERAL MOVEMENT None ob served

VERTICAL ALIGNMENT 
Iood

HORIZONTAL ALIGNMENT 
Good

CONDITION AT ABUTMENTCONDTIO AT BUTENTGood; no settlement noted
AND AT CONCRETE STRUCTURES

INDICATIONS OF MOVEMENT OF

STRUCTURAL ITEMS ON SLOPES None observed

Animal footprints in wet area on

TRESPASSING ON SLOPES downstream slope

VEGETATION ON SLOPES Grass-covered; good condition

SLOUGHING OR EROSION OF None observed

SLOPES OR ABUTMENTS

Riprap does not extend much above the

ROCK SLOPE PROTECTION - waterline; 1 foot maximum in some areas;

RIPRAP FAILURES settlement noted near left end.

UNUSUAL MOVEMENT OR

CRACKING AT OR NEAR TOES None observed

Some seepage in gutter of road near left

end. 30' x 8' wet area on downstream slope

DOWNSTREAM SEEPAGE 100' left of spillway.

PIPING OR BOILS None observed

FOUNDATION DRAINAGE FEATURES No water discharging from toe drains.

No water discharging from toe drains;

TOE DRAINS left drain is wet.

Six piezometers on downstream slope;

15 reported; others broken off or below

INSTRUMENTATION SYSTEM surface.
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IrI ZC I ', S 7 1. CHr S 7

•- -

PROJECT :- vAT:

outletk Works IP. 1 '

PROJECT FEATURE: Outet Works - NAME: : _ __

DISCIPLINE: Civil Enqintrs NAME: w_ ,]_ ,,_....

AREA EVALUATED CONDITIONS

OUTLET WORKS - INTAKE

CHANNEL AND INTAKE STRUCTURE

Under water;

A. APPROACH CHANNEL: could not be observed

SLOPE CONDITIONS

POTTOM CONDITIONS

ROCK SLIDES OR FALLS N/A

LOG BOOM N/A

DEBRIS

CONDITION OF CONCRETE

LINING

DRAINS OR WEEP HOLES

B. INTAKE STRUCTURE: Under water; could not be observed

CONDITION OF CONCRETE

STOP LOGS AND SLOTS N/A
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L ~ Li'I

PPE;JECT: I _. __ L/-E: 

PROJECT FEATURE: , ; - Itro] Eo,..- NAML: "" _ _

DISCIPLINE: i i n .rs NAME: RGL, DLS

AREA EVALUATED CONDIT] NS

OUTLET WORKS - CONTROL TOWER

A. CONCRETE AND STRUCTURAL:

GENERAL CONDITION Good

CONDITION OF JOINTS No joints observed

SPALLING None oLserved

VISIBLE REINFORCING None observed

Rustinq of walkway due to corrosion
RUSTING OR STAINING OF CONCRETE of piping.__

ANY SEEPAGE OR EFFLORESCENCE None observed

JOINT ALIGNMENT No joints observed

UNUSUAL SEEPAGE OR LEAKS

IN GATE CHAMBER Chamb)er normally full of water.

CRACKS None observed

Non(: e] ls rved
RUSTING OR CORROSION OF STEEL

B. MECHANICAL AND ELECTRICAL:

AIR VENTS N,'A

FLOAT WELLS N/A

CRANE HOIST N/A

ELEVATO.- N/A

HYDRAULIC SYSTEM N/A

SERVICE GATES Operating condition unknown

EMERGENCY GATES 
N/A

LIGHTNING PROTECTION SYSTEM N/A

EMERGENCY POWER SYSTEM N/A

WIRING AND LIGHTING SYSTEM

IN GATE CHAMBER Good; used for aeration system
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FEF IC INSFECTI1 CHECK LIS"

PROjJECT: PD:'&Lt! . Vrvoir rU> LAT _ __.___';_

PROJECT FEATURE : Outlet Works - Tran;ition & Conduit NAME: , _ _

DISCIPLINE: Civil Engin_rs NAME: , LS

AREA EVALUATED CONDITIONS

OUTLET WORKS - TRANSITION AND CONDUIT Conduits consist of 12-inch cast iron

supplly main and I0-inch cast iron low

GENERAL CONDITION OF CONCRETE level outlet or blowoff

RUST OR STAINING ON CONCRETE

SPALLING

EROSION OR CAVITATION

CRACKING

ALIGNMENT OF MONOLITHS

ALIGNMENT OF JOINTS

NUMBERING OF MONOLITHS
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L~ ~ Jy Er L-

PROJECT FEATURE a _______ ~ t C JI

DISCIPLINE: civil Enr r ____________ NAME: A9LDLS T -q

AREA EVALUATED CONDITIONS

OUTLET WORKS - OUTLET STRUCTURE No outlhit structurei; low levlI outlfjt

AND UTLE CHANELor lI)owoff Ijape discharges to natural

istro m below),, dam.

GENERAL CONDITION OF CONCRETE__ ______________

RUST OR STAINING_________________

SPALL ING_______

EROSION OR CAVITATION ______________

VISIBLE REINFORCING ___ __ _______________

ANY SEEPAGE OR EFFLORESCENCE

CONDITION AT JOINTS

DRAIN HOLES

CHANNEL Natural strt ambed

LOOSE ROCK OR TREES

OVERHANGING CHANNEL Some trees ovorhanqinq clannsl

CONDITION OF DISCHARGE CHANNEL Fair
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"'. . .r r' r.L , t , t , LK L'S

FEjJLCT F ATUR E : t; . ruI. - . bi -hire :.1 NAME: Il

UISCIPLINE: Civil 1i NAME: JGL,DLS

AREA EVALUATED CONDITIONS

OUTLET WORKS - SPILLWAY WEIR,

APPROACH AND DISCHARGE CHANNELS

A. APPROACH CHANNEL:

Good
GENERAL CONDITION

LOOSE ROCK OVERHANGING CHANNEL None

TREES OVERHANGING CHANNEL None

FLOOR OF APPROACH CHANNEL Lined with stone

B. WEIR AND TRAINING WALLS:

GENERAL CONDITION OF CONCRETE Good

RUST OR STAINING None observed

Some spallinqc of uinstr am training
SPALLING .al 1 bol ow watkr.

ANY VISIBLE REINFORCING None observed

Possible soeenam at riqbt end of wir
ANY SEEPAGE OR EFFLORESCENCE bettwe,Cn concrete and stone ma.eonry.

DRAIN HOLES N/A

C. DISCHARGE CHANNEL:

Fair; flows into 48" RCP culvert, then
GENERAL CONDITION to natural streambed

LOOSE ROCK OVERHANGING CHANNEL Some loose rock on channel slopes.

TREES OVERHANGING CHANNEL Some trees overhanainq channel.

FLOOR OF CHANNEL Gravel and cobbles

Remains of small dam several hundred
OTHER OBSTRUCTIONS feet downstream.

OTHER: Ga'-Ions placed inside training walls and downstream of spillway

in good condition.
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,IST OF REFERE.NCES

References listed below, as well as considerable additional

correspondence and construction photographs, are located at the

Connecticut Water Company, 93 West Main Street, Clinton, Connecti-

cut 06413, and the Department of Environmental Protection, Water

and Related Resources Unit, State Office Building, Hartford, Con-

necticut 06115.

1. Plans and Specifications, Plymouth Reservoir Dam Repairs,
by Metcalf and Eddy, Inc., July 21, 1977.

2. Memo from J. R. McQueen, Thomaston Reservoir Gatehouse,
September 7, 1977.

3. Flood routing computations, Metcalf and Eddy, Inc.,
August 5, 1976.

4. "Investiqation of Seepage and General Condition of Ply-
mouth Reservoir Dam", Letter Report to William F. Guillame
from Metcalf and Eddy, Inc., August 19, 1975.

5. Boring Logs, Associated Boring Company, Inc., Plymouth
Reservoir, Plymouth Connecticut, June 9 through June 20,
1975.

6. Letter inspection report, Plymouth Reservoir, Plymouth,
Connecticut, S. E. Minor and Company, Inc., to Victor
Galgowski, Superintendent of Dam Maintenance, Water and
Related Resources, July 15, 1974.

7. Stage-Capacity Curve, Thomaston Reservoir, The lenry
Souther Engineering Company, December 1948.

8. Sketches, Dam and Gatehouse, The Henry Souther Engineer
Company, December 6, 1932.
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VISUAL .. :S?.CO, CHzECKLIST FOP ILDX

The Connecticut %,Vater Compnv

Dam 1~a'ie: ~ ~ Inspection Date: ~ ~ ~ Q3

Pr ese nt at I nspect ion: z ,z-i r //iTk6 ,Af//

Reservoir Level: 1-C1--

General condition of slopes or dam faces: o

Any evidence of erosion on upstream face? /!/0

On downstream face? /A,'>

Any unwanted tree growth? /e2

Any animal burrows in slopes? /L/:

Any notable earth movements? /,

Any spongy spots or noticeable seepage? - % _-/zco -

Spill.ay condition: (,- fJ,/ 6 a

Spillway Obstructions: "

Tail Race Conditions: 5?5 !

Downstream obstructions or undermining of spillway or splash pad: /I /vib '

Corments or recommendations:

.,?/c., /.5 .. : ;;-/- /4'.S/,632.6 AT- ,',,. . ,' c~ (4r'/ F .Po

Prepared by: dte

Reviewed by: date

Distribution: KI/K B-9



II.TEIR O-FI' ",EtAO - THE CONECTICUT WA" -R COMPANY

bijkRILL L3 SHAW

rrE: Sept. 7, 19"'7 CIACIA J STEWART ]i

DUNN jj: TARNOWICZ

IF )M: J. R. McQueen GUILLAUME T- [.
KELLS [-I H

.LAFLAMME El I]

On August 29, 1977 Bill Dunn reported small fish about 1/8" in diameter shiw i

up at the Altair Company meter and also at the treated tap at the chlorination

station. Roland reported many small minnows in and around the gateliouse with .ome

downstream of the last screen. Advised chlorination with HTH around gatehouse ad

at intake levels to drive fish away and to remove fish in gate house with dip :et

if possible. I examined the screen system the 30th with Bill and Roland. Chlor-

ination seemed to be keeping most of the fish away, but a few were still present

in the gate house. The first two sets of screens, one coarse and one fine, were

not down all the way. Reason unknown. The third set, also fine, appeai-ed down

all the way, but the mesh size, approxicately 1/6", would still allow the small

mlnnows to go through. Bill didn't want to remove the screens at this time for

fear of not being able to get any of the three back into place thus making the

situation worse than it was. I agreed. I scheduled a diver for Sunday, Sept.

4,(When we knew there would be a reverse flow from the well)to do whatever was

required to get the screens back into their full closed positions. Also asked

Bill to pick up enough vinyl or fiberglass window screen to cover one set of fine

screens as well. We removed all screens on the '4th, cleaned and installed the

window screen on the third set. The diver inspected the exterior and the interior

of the gate house. The attached sketches are my interpretation of the diver's

observations. In general, the diver (Ron Shvonski) found the gate house in sound

structural condition with only slight deterioration ofthe masonry above the water

line. The bottom of the gate house contained a large amount of silt and fine gravel

(0.5 to 1 mm) that prevented the screens from closing. Most of this material was

removed so that all screens could be properly reinztalled. The conrse set will

not be pulled routtnely in the hope it will act as a gravel stop for the other two

sets of screens. The remaining screens will be examined weekly. The minnows should

be large enough in a few weeks so they won't be able to get through even the first

set of screens. This should eliminate the fish problem at least for the time ,elng.

Other problems and questions that still remain are as follows:

1. ) The channel approaching the upper intake is lined with fine sand and

gravels similar to that found inside the gate house. Entrance velocities are

apparently great enough to sweep this material into the structure and accumulate

B-10



2!

on the bottom. This c: ii til: e:. V ., ctd t.o t'0!11 .ue.

2. ) The Iow,_-r w! tI} i I.. : ,;pIY.a" ely 20 feet below spilIway

is completely p!t:.':iJ wit.h ! 1 it :;I v r . Via V : v l i ton is u:krcwn. Ti e

center intake P,)'at. ly 1I f it ,,,: :,pid ay is a craic open. The upper in-

t:ake t-prox It ly 9 e.Ct 1, .!-'w :p i l ' . wi, a , . This valve Is be1ie,'ci to

have hen laist ar ted Wy W... t 1 he I T-me I,}J C' 1 ,y vils piuArh.sed. fill

valves are believed to be 8" I, laub ty,- r:v cs with o1e rating rods extended tia.o.i-h

the floor and wheels I.tta had. I'm f, id to c.a :. to any of t ,em.

3. ) There is a singltie 8'' vt lt j. je !ia'.,d 2:, ,::',tey 20 feet below

spillway. The diver confirmed a rh e 11ow i :'e :it a I 1::e when we knew well .atr

was reac.hing the chlorination station. ''L r-fre, this plre r.ust be the active

in ,ake to the system.

4. ) There are known to be t.:o pipes at the toe of the 1am slope - one ,".i,

to the system and one to the brook. ]low the b2ook pipe is corimected to the ace -'olr

or the gatehouse is unknown.

I'd like to discuss these problems anid qudstions and how they might relaite

to the present dam reconstruction as well as future tr-eatment plant thin1king with

you soon.

JRN/be

att.

B-Il
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August 5, 1976

J-41 7 7

Mr. William F. Guillaume
Vice President - Operations
The Connecticut Water Company
93 West Main Street
Clinton, Connecticut 06413

Dear Mr. Guillaume:

Enclosed please find copies of our calculations for a
flood-routing through Plymouth Reservoir in Thomaston, Connecticut,
as requested in your telephone conversation with Mr. Moody and
your letter of July 23, 1976.

The Kennison-Colby Rare Flood method was used to construct
the inflow hydrograph for the design storm. The Rare Flood would
have a probable frequency of greater than 100 years. The flood
routing was done graphically with a two hour interval used for
each incremental calculation.

The modified principal spillway and emergency spillway were
found to be just capable of passing flood without the dam being
overtopped. However, according to our graphical solution, there
would be zero freeboard, at the end of the peak two hour interval.
An integral solution by computer might result in a small (say
0.1 ft) freeboard during the peal period of the flood. The re-
servoir was assumed to be at full capacity a t the start of the
flood. All outflow was assumed to be discharged over the spillways,
and none through the 12-inch outlet pipe. Use of the latter would
result in some factor of safety.

If you have any questions, please do not hesitate to call.

Very truly yours,

METCALF & EDDY-1NC.

Arthur Mody
JJP/dc Projec Manager

EnBs. t"-E1VEIV -.. ...

SB- 12 No, Yc', .J * lo Ch,,c
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Metcalf & Eddy, Inc. Engineers & Planners
Srir!t-r "/,ng B,' on ,....j hS,,'t. 02716 (61I/423 5600 IAX 1 0 327-6365 C,Pt V, 71 D[ fi b. 7b C ,

Aucust 19, 1975

J- 4177

Nr. William F. Guillaui::e
Vice President, Operations
The Thomaston Water Compa n y
General Offices
West Nain Street
Clinton, Connecticut 06413

Dear ,r. Guillaume:

An investigation of the seepage and general condition of
the Plymouth Reservoir Dam, Plymouth, Connecticut has been
completed and our findings and recoi:rrndations presented herein.
This work was undertaken in accordance with our prop;osal dated
Nay 15, 1975 and your Purchase Order No. 3722G dated Eay 20,
1975, in response to the request by the State of Connecticut
Department of Environmental Protection dated September 3, 1974.

History

The Thomaston Dan was designed by William B. Rider,
hydraulic engineer, in 1880. Review of the appropriate sections
of the contract documents provided the following information on
the original dam:

1. The embankment was to be 15 feet wide at the top
with a slope of two to one on both sides.

2. Through the entire length of the embankment a
cemented wall of rubble masonry was to be
constructed.

New York Palo Alto Chicago
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Nr. William F. Gulfllau-e 2
Aurju t 19, 1975

3. The ground surface beneath the wall and the elJbank-
ment was to be thoroughly cleaned of all muck,
porous materials or other deleterious substances.
(Note: a later sketch indicated the bottom of thecore wall was set 5 feet below Crade.)

4. The spillway was to be constructed of shingled
masonry laid up dry in the form of steps, with
each layer of stone covered at least three-fourths
of its length by the layer above.

5. The spillway wing walls were to be 5-foot thick
bonded masonry extending across the entire dam
section.

6. The embankment was to be constructed by placing
puddle (soil wet of optimum moisture content) of
selected gravel (maximum size 2 inches) and clay
in horizontal layers not exceeding 6 inches in
thickness. Each layer was to set until firm
and stiff before being harrowed and watered prior
to the application of the next layer.

7. The entire surface of the embankment of the upstream
slope was to be paved with rip-rap of at least
12 inches in thickness.

The dam was apparently constructed during 1880 and 1881.
A check of the final quantities against the design configuration
was made and indicates close agreement.

In 1910 the dam was raised 16 inches and the embankment
strengthened. In 1921 additional work involving rip-rap on the
dam was performed. It is not known what work was actually
performed on the dam under these two contracts.

Investigation

To investigate the condition within the present structure,
a program of soil sampling and installation of piezometers was
undertaken. The field work was performed by Associated Boring
Company, Inc. of Naugatuck, Connecticut under contract to the
Thomaston Water Company and inspected by geologist A. Scott
Nagle of Metcalf & Eddy.
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Mr. William F. Guillaume 3
Aurust 19, 1975

The subsurface investigation included 10 borings across
the dam cross-section approxiiately 50 feet south of the spillway,
and one boring 20 feet north of the spillway just downstream of
the axis of the dam. Each boring was sampled at the ground
surface and at 5 foot intervals. At a predetermined depth, the
hole was terminated and a piezometer installed to establish the
piezometric heads at specific locations within the dam. After
evaluation of the soil boring results and piezometer data, six
additional shallow piezometers were installed in hand auger holes
to determine the phreatic surface beneath the surface of the
downstream slope of the embankment.

Figure I shows a plan of the dam and the location of the
various borings. The boring logs prepared by Associated Boring
Company are attached at the end of this letter and give the
drillers' description of the soil encountered.

Laboratory tests were run on several samples. The results
are presented in the following table:

Atte >erg limits Natural Unified soil
Sample Liquid Plastic water classification

Boring Sample Depth limit index content group symbol

W-4 3 10-11 1/2 43.7 7.4 37 ML

V- 5 20-21 1/2 28.5 2.6 22.3 ML

W-5 4 15-16 1/2 nonplastic - ML

W-7 2 5-6 1/2 39 9.4 - ML

In general, the embankment material is classified as brown
to dark brown inorganic silt and very fine sands with slight
plasticity and traces of medium to coarse sand and fine gravel.
The underlying material is a residual soil, or rock decomposing
in place which becomes more rock-like in structure and strength
with increasing depth.

The blow counts within the embankment are very low, at
about two blows per foot but range down to one blow per foot
indicating the material to be very loose or very soft. A slightly
plastic silt of this type would normally be expected to have a
drained angle of internal friction of about 26 degrees plus a
cohesive strength of several hundred pounds per square foot. In
an undrained condition, the angle of internal friction would be
decreased, possibly to the order of 5 to 10 degrees with the
cohesion remaining unchanged. The dry unit weight should be
about 80 pounds per cubic foot and the saturated unit weight
about 112 pounds per cubic foot.
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Mr. Williarr F. Guil]aume 4
August 19, 1975

Figure 2 is a section through the dam showing the soil
condition and blow counts encountered. The configuration of the
dam slopes was determined by actual measurements extending
about 85 feet on either side of the dam center line. Note that
the downstream slope plots about 2-1/4 to 1 while the upstream
slope plots about 3 to 1. It is suspected that during either
the 1910 or 1921 work on the dam the upstream face was flattened
to its present slope.

Flow Analysis

The piezometers were read after completion and at periodic
intervals thereafter to assure that an equilibrium condition had
been reached. Using data taken July 1, 1975, equipotential lines
have been superimposed on the dam section and are presented in
Figure 3.

Readings indicate only a 2.7 foot drop in head between
piezometer W-1 and W-3 indicating a virtually unimpeded flow
through the core wall. The spacing of the equipotential lines
indicates some variability of the embankment permeability --
being least permeable in the embankment half just downstream of
the core wall, and becoming more permeable in the embankment
half near the toe.

Based on the head differential of about 2 feet betv.ecn
the piezometers at mid slope and the toe, a distance of about
16 feet, an exit gradient of 0.13 is calculated. For a silty
soil flow out through the embankment slope could be sufficient
to dislodge soil particles and permit deterioration of the dam.

Summarizing, the core wall is leaking and permitting
seepage to exit on the downstream slope of the dam, a condition
that can cause erosion of the embankment.

Stability Analysis

An analysis was performed to determine the stability of
the embankment against rotational shear failure. It was concluded
that any attempt to obtain undisturbed soil samples for triaxial
shear testing in the laboratory to determine soil strengths
would be prohibitively expensive, if indeed possible. Loose fine
soils and silts are very difficult to sample, transport and test
without causing some disturbance to the soil structure, thus
destroying the properties to be tested.
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Mr. William F. Guillaum:e

August 19, 1975

Therefore, analyses were run to determine the factor of'I

safety using several assumed soil properties and the result
compared with the probable soil! strengths.

Initially the stability was investigated by varying the
angle of internal friction and then by adding cohesion. Based
on these analyses, it is felt that the dam with a full reservoir
has a safety factor of about 1.4 against a deep rotational
failure of the downstream slope using an angle of interval
friction of 26 degrees and a cohesion of 100 pounds per square
foot. Lowering the reservoirs appears to improve the safety
factor by 0.1 for each 2 feet of drawdown.

Because of the very loose condition of the embankment
soil, there is a concern of what would happen should any vibra-
tion, such as resulting from an earthquake, local blasting or
similar event, occur. Typically, a loose soil will tend to
densify when vibration occurs thus causing liquifaction, a
temporary loss of intergranular friction and corresponding
increase in pore water pressure. In an undrained condition
using an angle of internal friction of 10 degrees and a cohesion
of 100 pounds per square foot, the downstream embankment of the
dam has a safety factor of less than 1.

Summarizing, the condition of the dam embankmrent under
static conditions using assumed soil values is satisfactory.
However, vibratory disturbance could result in failure of the
downstream embankment.

Recommendations

It is necessary to intercept and eliminate seepage from
the downstream toe of the dam and to improve the strength of the
downstream slope to reduce the possibility of failure from dyiainc
forces.

To accomplish both goals it is recommended that a new
toe drain be installed; the outer 3 feet of the existing
embankment be removed; the top downstream of the core wall be
excavated to elevation 91, and that the removed material be
replaced with compacted granular material and a new slope of
3 horizontal to 1 vertical be constructed. To permit the slope
flattening, gabions should be placed parallel to the road where
the new slope will extend beyond the property line.

B-32
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Mr. Williarm F. Guillau::ce
August 19, 1975

The toe drain should consist of a 6-inch diameter perforatc
pipe with filter envelopes of 3/4-inch course aggregate and
concrete sand to prevent any migration of the protected soil.
The invert of the toe drain should extend about 1 foot below,
the overburden soil into the denser decomposed rock or residual
soil. The gabions should be founded directly on the decomposed
rock and have a backward rake of 1 horizontal to 6 vertical.
Figure 4 shows a typical section for the slope with the gabions
and without.

By installing the underdrain and gabion, starting at the
spillway, in short sections and completing back to original grade
prior to any slope excavation, it is our opinion that the work
can be performed with the reservoir lowered about 8 inches by
removing the concrete cap along the spillway crest. Prior to
excavating embankment material, a period of time
weeks - should be allowed to permit drainage and lowering of the
phreatic surface. This can be field checked with well points
pushed into the embankment.

All work performed on the dam should be performed under
the immediate close supervision of a qualified engineer. It is

necessary that the work be watched closely for evidence of
excessive leakage, piping, slumping, sliding, etc., and that prL.mi
action be taken to stop the condition should it develop. It is
recommended that several loads of pervious material be stockpi3cd
adjacent to the work area at all times to cover or push over a
questionable condition should it occur.

The new filters and underdrains will effectively lo;cr
the phreatic surface and lesson the chance for liquification to
occur under vibration loadings. In addition, the new granular
fill will increase the effective stress between soil particles
thus providing greater strength, and at the same time, because cf
the flatter slope, -reduce the shearing stresses.

Should you have questions concerning our findings or
recommendations, or if you wish to discuss any aspect further,
please do not hesitate to call.

Very truly yours,

METCALF & EDDY, INC.

George To T
Vice Preside

EBM:Jfg

Att.
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Asoriane 119 MARGARET CIRCLE, NAUGATUCK, CONN. 06770

C omp, Inc. AREA CODE (203) 729-5435

Company, Ic

P L Y M O U T H R E S E R V OI R

P L Y 14 0 U T H , C 0 N N E C T I C U T.

1.

Soil Testing Foundation Exploration - Piezometers Soil and Gravel Exploration
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BORIN'GBORIN'G NO>

LINE & SIA.- LINE & STA.-
OFFSET_ OUfSET _

GR. ELEV. __ R. [EV. _
DATE _ 6C-5-DATE--

PR ,oRt PP 6"
A STRATUM DESCrIPhO(N C~~. 6 A STRATUm DESCRIPTION cr.--B

~pr: r. ~Drill Tire Fer Ft. isf _ _ _ _ _ _ _ _sht; i n C o T u -~ n A

- 'et

~ x.--toot Fibres
Loose 1-1

T-oist 2
-)1 lRec:V,

lr;i.oo' c 1-2I

'(" tn 311.

-- y 5r. "-;' - arc Tr.[ Silt'2r.KGrz1 v .,Tr.
De c : ,TrC.01'-c-; V. co-P.T15-25

V'olst 30

i~cco.-po:"e :tcock .. cnze 23-33
Vols t

Pec 3 2'

3 De'~.o:;~d ica ;chiistj Dense ____"

2- w/O ut z it e e 0

Run '1:from 3510 to L1"0

* [ nd of Boring at 1010

U-01 A 8 at "0" firs. -- - ~-

I CO. A lowson Cs.'ng
2 COL. 0 Blow% on Y,)"San'plf(I D.) B-42 FIED) '.", CONIENT
3 HtAPAMER =140 v; FALL 30" AND 4() Ato Sor;



T TI ! '

TESI - 2;I - F4.[ CLHf tT ... :2§.... '

BORING NO. 6 BO1r4, ,G NO 7 .

LINE & SIA.- LINE & STA.

OFFSET- OFFSET

GR. ELEV.. GR. ELEV.--____

DATE 6-20-75 DATE 6-19-75-
T .L 1 o r o t IS O W D E N ,L W

J. Cory DENSITY OLNStTY PE 6'"

A STRATUM DESCRIPTION 8osT. B A STRATUM DESCRIPTION co ,s. B

0 f l~ n Loose 1-1 ,n 31 - JL'cse 1-1

- .r'-4 y - ilty 1- 3 L k r. 1- C l . y 3 it:. ; :o st I-!

SandlSome F Gra. . :1 Snnd,Tr. ' Gray. Rec:81

_2y Da nlo .. V l- > an Silt, Lo'ee 3-1
0 c Snn , So'.- r. "et 1 7 Tr.F. Gray,Rock Frt.gs '.et 1

22 Rec:3'

16 So ~cre S i l t l r . C l ~ y .
1

Co m ...1. 7-1-1.1.8 ~Yf9 I Ce~.n. 2?-1-(

"-et 16 Decor-.pcseo lock ..ois. 15

Fnd of Poring at 12'5 17

C_--- ;o -6'0 .,t "0" Hrs.

-- I ' 1 9 : 1 ; __ _ __ _ _ __ _-_ _.,.

Last sacle ended at 1nd of Boring at 1912

----11'5 but washed to 12'
for GW installation. G__ 'O -15'0 -t "0" Hr5.[

-- I ~- inst.___a]_ed 7 at .-3'G77I it!-

____Drove casing to 1'O;

Ithe-n washed rind drove
_____ __ with chopping bit to

19'2 wiere refusal
was encountered.
- Observation -,'ell

I COL. A Blows on Casing
2 COL. B Blow, on 1'A" Sampler (I.D.) FIELD - .CONTENT
3 HAMMER 140 #; FALL 30" B-43 AND -- 40 to 50';;
4 SAMPLER 0. D. SPLIT SPOON SOME - 10 to 40r;
C 7 ' , : ' ' .. .. l

==J - I . . ... . . . . . . .. . i. . .



TEST E I1 t1,'ru 1 _
- , ---" 3-4 CLIENT

BORING NO. "_ _BORING NO. ..

LINE & STA. _ _ LINE & STA._

OFFSET OFFSET-

GR. ELEV. GR. ELEV. 69

DATE 6-19-75 DATE 6-19-75
Y., lorct ,ro
,A. Dadcr-. DENSITY PE 1 N W PER 6-O R BL "Oa paV

A STRATUM DESCRIPTION corsr. B A STRATUM DESCRIPTION COs,. B

Pr. Siltv Sn,- : et 1 :-I r. Silty z-n-I - -- et

Grav.,Root Fibres Rec:6" Grav., Root FRbres. .ec:6"

Gra,, Silt-: . iad r. Dece:.p. -iock
F. Grav. ,Tr. _ecc--.p. cc-n:. I-13 __ ,, conn. 7-13

13 ist 19
Rec 12'ec:

___ End of Boring at 6'5

__ C:O -Ito at "o" Hrs. Dom tene 29-l7
__ 11'51 1-- ost ).2

I __ End of Boring at 11'5

_ * Observation '-'e 11 _i .0 -1'0 at "0" rs.

I I I -.-!

I COL. A Blows on Cating
2 COL. B Blows on 1:y9 " Sampltr (I.D.) FIELD % CONIENT
3 IiAMMER 140 q iFALL 30" AND - 40 to 50 *;
4 SAMPLER 0. D. SPLIT SPOON B-44 SOME - 10 to 40',

r Vw~r Crf~i~'~ \IATI? ~flfOI A1IC~t' P Ar n (,:



IA I. .1 7 ,
1QA 3^70ck. ct,., . DO770 TES EHN -R

P~,.H 149: 77'0 . - CLIVNT

BORING NO. -, BORING NO. 91
LINE a SA.______ LINE & STA. ____

OFF SET- - OFFSET
GR. ELEV. GR. ELEV..____

DATE 6-19-75 DATE 6-20-75

H.1 lor-t ,LO'S SLOWS
[3{NSITY' Pt 6" R16

PKR 6"
O D -_ c r- OR OR

A SIRAIUM DESCRIPTION CONSrST. B A STRATUM DESCRIPTION consT. B

___jjZ; ' E:.u I..et I__ r - ~i: An( jr. 'ois4t 3
O'~~~~ r -- :.,il.... . . 2 6

y0 ._er_ _ F.Grav. ,Tr. Deccp. Bec:6"
___ rav .- bi2ty band, Rock, Rot F'bers,'r.

Tr.F. Grav.,Tr.Yica. _ ,_ "' _ __"_ ___I

6 ,, V.-oo...!2 9-35 -a ri: 2r. 0' iIty Lo-sc 2-i
Deco.-oserl :~- ok -jet 25 __ Sandjr. F. GrjV., 1e -1

Tr.Decon.. Rock, Rcot -:RB'c:0"
Fibers,Slhghtl. 0r-7. Loose 1-1-1

V.ConD. 23-31 -0-e__ " -(om 7-10

12 M __oist 37 Deco-p. Rock.) t'et Ili
Bec 9",

End of Boring at 12'5_

GOW -I'0 at "C" Hrs. Loose 2-2
1-_et 3

I? -1 I....r. 3 e 120/ '

- -L~,sravtion 1L211 Refusal at 19'8 Rec:O"
___ Auircred to 12'5 to

install well at 12'0 __, End of Boring at 19'.

___ __'o _.5'0 at "0" q _rs.

PC': . I

Rema rks:
-- (bservation !'ell __ -

I COL. A Blows on Cs,;nE
2 COL. 0 Blows on 11/" Sarple, (I.D.) FI"ED - _ CONlENT
3 HAMMER = 140 NI FALL 30- B-45 AND -40 to 50';
4 -SAMPLER = 0. D. SPLIT SPOON SOE -10 to 40"
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S. E. MINOR & CO.. INC.
CIVIL ENGINEERS

161 MASON "THLLr

GREENWICH. CONNECTICUT 06830

July 15, 1974

State of Connecticut
Department of Environmental Protection
State Office Building
Hartford, Connecticut 06115

Attention: Mr. Victor F. Galgowski
Superintendent of Dam Maintenance
Water and Related Resources

Re: Plymouth Reservoir
Plymouth, Connecticut

Dear Mr. Galgowski:

In accordance with your request, we have examined the subject dam in order
to ascertain its structural soundness and stability. Prior to our visit
to the site, we went to the Town Hall offices and attempted to obtain any

structural drawings of the subject installation. We were advised that no
plans were on file and that the Town Officials had no knowledge whatsoever

of the construction of the dam.

Upon our visit to the site, we found the Plymouth Reservoir dam to be an
earth dam with a total length of approximately 700 feet. There is a concrete

spillway with concrete cheek walls and stone steps, which have a total drop
of approximately 25 feet. The earth section of the dam is approximately

20 feet wide on the top and has an earth slope on the wet side of approxir: tely
one foot on five feet. The earth slope on the face of the dam is approxirtely
one foot on three feet.

During our visit to the si-te, we took several photographs and have numbered
the reverse side of same for reference in this report.

The concrete spillway has a rectangular weir approximately 10 feet long with
a wooden 2" by 6" set in the molded slots, as shown in Photos No. 3 and 4.

There is approximately 2 1/2 feet of freeboard. There was no evidence what-

soever of any overtopping or danger thereof. The concrete spillway together
with the cheek walls appear in very good condition and need. little maintenance

at present. The only recommended maintenance would be to rechink some of - -1

the stone steps, as evidenced in Photo No. 5. In addition, tie westerly end

of the southerly wingwall is leaning forward from the construction joint

westerly, as evidenced in Photo No. 6. It is my eonsidered opinion that this
secti6n of the cheek wall should be removed and replaced in nn upright position.

B-4 7
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State of Conntcticut
Page 2

-) July 15, 1974

It is our considered opinion that the dam at Plymouth Reservoir requires

attention at this time. While we do not feel that structural failure of

the dam is imminent, we do feel that certain symptoms evident at this time

require further investigation. As indicated on the plan accompanying this
report, there are several spongy areas between the dam and the Ncrth Street

pavement. These spongy areas exist both to the north and south of the
spillway. In addition to this, there is water coming through the pave-ment
as indicated oq the sketch and running into the open ditch adjacent to the
pavement. There are several ways available for curing these deficiencies;
however, further investigation must take place in order to ascertain
which remedy would be most economical. In the event that valves and piping
are available to lower the level of the rescrvoir, it would be most
advantageous to take corrective steps on the back of the dam rather than
on the face. Aqditional investigation would reveal if this possibility

exists.

We hereby reconmend that the owner of the dam authorize an investigation

in the very near future in order that the preventive maintenance can be
completed prior to additional deterioration and possible future failure.

Respectfully submitted,

S. E. MINOR & CO., INC.

/

Edward F. Ahneman, Jr.

Chief Engineer

EFA:lb
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PHOTO NO. 1

DAM FROM RIGHIT ABUTMENJT. NOTE 'V.ELL
AT RIGHT END OF CREST AND STONE FILLED

GABIONS AT DOWNSTREAM TOE AND SFILL".AY.

PHOTO NO. 2

CREST AND UPSTREAM SLOPE FROM RIGHT ABUTMENT.

NOTE LACK OF RIPRAP ABOVE WATER LEVEL.

US ARMY ENGINEER DIV NEW ENGLAND PLY MOLITH I L' I V1 )%
CORPS OF ENGINEERS NATIONAL PROGRAM OF TRI .--- T H AULA,11J J. ;I%

WALTHAM, MASSACHUSETTSPL M U H (N ITC T
INSPECTION OF PYOT.C1NCIU

ROALD HAESTAD, INC. NO-FD DAM 0,"__C S-~6
CONSULTING ENGINEERS NONAFED.LDAMS

WATERBURY, CONNECTICUT

C2



PHiOTD NO. 3

UPSTR-EAM SLSPE AN-) CFEW?

NOTE LACK OF RI PRA:F' Wv

WATERL INE AND TI RE PATH

ON CREST.

PHOTO NO. 4

WET AREA
ON DOW'NSTREAM

SLOPE.

US ARMY ENGINEER DIV NEW ENGLAND 1 PLYMOUTH RESERVOIR .DAM
CORPS OF ENGINEERS NATIONAL PROGRAM OF TFRIB. TO NAUGATUCK RIV.

WALTHAM, MASSACHUSETTSI
INSPETIONOF IPLYMOUTH. CONNECTICUT

ROALD HAESTAD, INC. N -FDDASCT 00286
CONSULTING ENGINEERS 28N-APRILDA81

WATERBURY, CONNECTICUT 28 A R L I
C-3



PHOTO ND. 5

SEEPAGE AT EDGE OF
IRCAD NEtAF LEFT END OF DAM.

FLOW AT DOWNSTREAM, END OF
PIPE APPROXIMATELY 1 GPM.

POiOTO NO. 6

OF SPILLWAY DIS-
CHARGE CHANNEL. NOTE
48" CULVERT UNDER

ROAD, 8" ACCMP OUT-
LETS FOR TOE DRAIN AT

LEFT AND RIGHT, AND

DRAIN APPROXIMATELY
pt 5 GPM.

US ARMY ENGINEER DIV NEW ENGLAND PLYMOUTH RESERVOIR DA M
CORPS OF ENGINEERS NATIONAL PROGRAM OF TRIO. TO NAUGATUCK Rly.WALTHAM, MASSACHUSETTS NPCINO LMUH ONCIU

ROALD HAESTAD, INC. ~ ASCT 00286
CONSULTING ENGINEERS NON-FED DAMS

WATERBURY, CONNECTICUT 28 APRIL '81 -
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PHOTO ND.8

LEFT SPILLv',\' TV'Al lrG v.ALL

NOTE REDUC7 ION ' _ eRILL.A,'

LENGTH DUE TO LDCAlIDN OF

GABIONS INSIDE OF CONCRETE
TRAINING WALLS.

U S ARMY ENGINEER DIV NEW ENGLAND -PLNCUHRSR~I'PW
CORPS Of ENGINEERS NATIONAL PROGRAM OF TFRIE3. TO NAUGATUCK RIV._

WALTHAM, MASSACHUSETT NPCIN FrY(VH3_CN(_-

ROALD HAESTAD, INC. N NFD ASCT 00286
CONSULTING ENGINEERS NO-E.DM 28 APRI L '81

wATER~uq~l CONNECTICUTII _ - __ _- _1
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P - N' 1

I NS I DE 0-F G., 7 1- 15 kT E

GATE CPERATORC AD CMI2J

FOR ALAi I N SYSTEM.

US ARMY ENGINEER DIV NEW ENGLAND -PLY MCIUTHP 'I FVt1.

CORPS OF ENGINEERS NATIONAL PROGRAM OF T RI [A. TO( rA 1)G ATI; i. K IlV.
WALTHAM, MASSACHUSETTS PL YMOUTH , C )ONf 1 1( I l

ROALD HAESTAD, INC. CNPCTO OCT 0, 6
CONSULTING ENGINEERS NON-FED. DAMS ---

WAEBRCONNECTICUT 28 APP I BI

C 6
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US ARMY ENGINEER DIV NEW ENGLAND Y ' U T I, i i H

*A 0 & fASSA HEfRs NATIONAL PROGRAM OF I TqNAc1U .U

INSPECTION OF
FROALD H:AESTAD, INC. NO -T A S-
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HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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DAM Avr,7
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'~: Y

P4 31

Pratt . - -.
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1
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IN~

WATERSHED MAP

PLYMOUTH RESERVOIR DAM
PLYMOUTH, CONNECTICUT



eY ..::D..A....DATE .2 ; ROALD HAESTAD, INC. SHEET ?4 ........... OF ..
CONSLI INC I ' UI\LS

CKD BY . DATE ..'/.......... 37 ir ,k ,de Road - 'a',bur, Cornn Joe ... N..... . ... ......

S.U.B J E C T .. .... ..

Z 73/. 7eP7"t

c- 3./

I y SPH~~- _V,/,g Y ,' '.

' ) , / 8/o o,.?'i - /

17

Jc- ~ ~~ff~2.7

G 9- 511 2.3--3 a / I

1 9e. 766 19 7 2 Z5

- 97 1099 /0 7 7/ 7- ,& 77

D-2



y..DATE.. ... ROALD HAESTAD, INC. SHEET NO ...... OF...........

CONSULTING [NGIPU,[RS
.. ... J ..o,...... ................

......... . 0 .

(-.--__)
. . . .

, . .. . . . . . . . _ _. _ - 5 A/J .. A p .- "

0- 3



B y. A.DATE....... .. '2 ROALD HAESTAD, INC. SHEET NO......... F...........
C)NSULTINC I f \GIE IRS

CKD BY . DATE .:..'.. ....... 3 Bouk,,de Road -\ ., tu r, Corm t J O NO .........

SUBJECT ....... ,.......

~E/'v 5~Ac ,'rC7 A7Vc7~ ~rc~e ?r'Q .- Zv '-rioGjep

r 92.O - . 7 " 0
S7. 50

r 93.0 39.0 I

6,94,'. 39. 9 7 7

694.5 #.79 7
i 95/ //5 //

0/./

g96 -,2 &

698&5g 'Zz

D--7

700 Z'7 9,9 6o.5'

c' Sp1VCy &<=

I'-V~ ........ e, W .........



e ....... DATE ..... ROALD HAESTAD, INC. -HEET ND ..........
CONSULTING INGINI[RS

CKD BY..DATE 37..- Brookside Road - V~aiurbur) Corn (16706, JOB NO . ................

SUB JECT../ A-11 /', f-~2~ 2 §37- /,~~~.,

C-)

.(~ Q)

. . . . . . . .~ 

. ........... .... .. ................................. ..........

0) V)

D-53



DATE.....-.-.D -... ROALD HAESTAD, INC. ET t.... ...B y . . .;. . .: ....... ....... 
...•. ...........

( ONSULTIN [NGIN[[ INS

CKD BY .;.X DATE .. ...... ... . 'irok ,di. R',ad - V'a&erbur, Corir; ,-Cb J . .. ........

sub E T ,YZ V/I, , ; -CTtq ? / - : C ;!2 -v. .................................

-727F-S 7 A6c 5- 2AA?

AAA - 2,/25 C- &/ ?/. X 0.57 9, .:/ 2z/ 7 €

Op, , (00 -

=/ /.,- cc.- P T -O/> _ r .9-.j 7Qc/- ,i-E

= ~ ~ ~ ~ ~ - 7' 9. 1f~i .7-;9 0/

/2o P3-7P,4:fi~L'yc

(c.?Z~~,o oc~c c.

I - -5- V le



t ' Y D ATEff~'.77 ROALD HAESTAD, INC. SHEET tiC;............

CONSULTING L.NI.\LE RS

CKD) BY ... DATE . ' 3~bok~cRa atru~ un(uo ............... D ND........

SUBJECT ...........

S 7or- z7y e o/so,//frcy Ave/ -*-aq

97



SLIBJE.T PLYM UIH REM S P V f-%I Iirti-Il f'(11 Li I,.W

SJ:E I ION NLIrIEM P I

NORiH SINRET

HEIGHT* ABOVE P I S C H1 A R G E C P A C I T
I NVE RT CONDU I 1 S PI LL WAY 1 (11 M.
(FEET) (CFS) (CFS) (CFS)

1. 0 1.2 0 1?

3 0 5U2
L 0 80 0 R0

5.0 105 0 1b.
6 0 130 0 :1 3 0
7 0 146 0 1146
8 0 162 0 162

9.0 179 0 179
10 0 195 313 t50 ,Y
11.0 208 S'8 1091
1.2. 0 220 1899 19
13.0 231 * 3278 3509
.4- 0 "t1.2 tp 5148 G390

15 0 252 7 4'29 7681
1.6. 0 2 6 2 10233. 1 u 93
17. 0 277 131178 1 3
:1.8 0 292 1.7285 1 75?7
19, 0 296 21577 2.1873
20 0 300 26456 26 '6

REACH OUfFLO-W(P2-- 16500 CFS
HEIGHT ABOVE' CONDUI T INVERI=H2= 17 .7 F, I

D-8
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.Y.E............. DATE ROALD HAESTAD, INC. SHEET NO.........OF
CONSULTING ENGINL[kS

CKD B .Y DATE . . . .. 37 f3roc.Aside Road - Waterbury, Conn 00U, JOB NO ..............................

SUBJECT . . .- ...... A -........ ........ . .
SUB JEC T. .......... .......... ,........ . .... .........................................

LL2

i7

125 . ..

* L,. ./,,2.5 . . . . - - Z

/_ - . . . . .:

~D-

,........................-Y V.,

Z_.. ...... ......... . .U

7., = 7 '

I.

/ -I

D-9



L. 1 ! -. _._ [ i . 'I /z 'i 1 L.i M, L i i , i , i 1,

SUBJEC T PI m 0 U f -I V SI---I R-J I [tAM--- I F'TH OrF F, (I 4

SELlTION NUi I-R 2tA

MAIN CHANNEL,

H w R S v
( T) (FT) S(-FT I) (F T/Fr) (FiSC) ( CF s)

1 0 11 9 0.81 0 072? 5,81
2.0 it- 21 1. 41 0 0727 8,6 1131

3. 0 17 35 "2 03 0 07"27 1.0.71. 370
.20 50 .53 0 07?7 1 " ,40 6:0

5.0 23 67 2.79 0.0727 13.86 9314
6,0 . 8 3 .L4 0.0-27 15.1.811
7.0 28 lo8 3.88 0.0727 16.49 1777
8. 0 28 1.30 . 65 0 07'27 18.61. 21 H'
9. 0 28 152 5.iqt 0 0727 20 66 35134

10. 28 17t 623 001727 22 . 39"
11 0 28 196 7 02 0 0727 24 . 1? 9)7
12.0 28 21.8 7,8 1 0 .0727 26.28 17.2
13. 0 28 2t+0 8,60 0 0727 28.02 6 7:1
14. .0 28 262 9.39 0. 0 '7- 2 Y 1
15. 0 28 281+ 10,17 0. 0727 31 3, 8897
16. 0 28 306 1 0 . Y6 0 . 0727 32.96 1007t17.0_ j 31.1 r6 -007e
17.0 28 328 11,75 0 .07 2 7 1131|,l
18.0 28 350 12,54 0. 0727 36.05 12608
19.0 28 372 13.33 0.0727 37,54 13958
20.0 28 394 1.4,12 0 0727 39.01 15363

MANNIN G COEFFIC IENT=:N:=0 , 0600

D-10



f, DE .TH Of I O
J II, F, .- . !L It 1 - - .: ( .'i417.Jl. f i w .. F U ,'. J .i L. .': i , ,., . I't - ,r,

SLI DJ E Cl PL.Y rIcUIIH R i;F Vt! ][ , . --. ' F TM ( FLR VJ1

SE C f I ON NU.MB ER 21.4

L E F lV E R D A N I

H A R S V

(FT () SQ--F T) (FT) (FT/FT) (FT/SEC) (CFS)

S. 0 7 3 04.5 0.0727 293 10

9.0 16 15 0.94 0 0727 4.82 71

10 0 2- 34 1. 4 7 0 0727 614';

11.0 27 60 2.20 0.0"727 8.46 50'.

12 0 31 88 2.87 0 0727 1.0 11 891.

13.0 34 120 3.50 0 0727 11.'5 137

14. 0 3C1 156 L4. 1.0 0. 0727 1 a L) 1.996

15. 0 42 194. 4-68 0 .0727 1. 4 0"2 2726

16.0 45 23 7 .25 0.0727 1.5 13 382

17.0 49 283 5,80 0.0727 16.17 4569
18.0 5: 332 6 35 0 0727 1.7. 1.7 5696

19.0 72 3914 5.46 0 0727 15.514 6116

20.0 74 L-65 6.30 0 0727 17.09 7945

MANNING COEFFICIENT = N -0 .08
0 0

D-1 I



, .1f' i I' ll7, [ ,i . - .. N _. 1 L f . [IrJ2 . r [ L K:. , .

SU J F.CT P LYMOI H R SE. RVI]J R AM- -lL P1 H OF F LOW

SE Ci. u0N NUMBER .)C,

RIGH1 OVE. R BANK

H w A R S V Q
(FT) (Fl) (SQ-FT) (FT) (F7TIFT) (fl IEC) (CFS)

7.0 2 0 10 0,0727 0.06
8.0 11 7 0 60 0 0727 2 8 19
9. 0 21 - 1. 09 0 0727 4 .. 96

10 .0 30 48 1 59 0 0727 5 146 261
11 .0 39 82. 09 0 07"? 6 5:., 540

12.0 49 126 .- 9 0 0727 7.
13. 0 C7, 8 180 3. 08 0 0727 8.119 1 ",.

14. 0 68 2L2 3.58 0 0727 9.38 2273
15. 0 75 31.4 4 . 17 0 . 0727 1 0 .38 3)1
16, 0 81 392 4 4. 84 0 .0727 11 .146 IlOh
17.0 87 l7; 5 48 0 0727 12 l..

18, 0 92 '64 6. 10 010727 13,38 ?' 1
19. 0 98 658 6 71 0 0727 .tt .26 93(U1
20.0 1 OL 758 7.31 0 0727 1 .- 09 114L37

MANNING COEFF:F:ICI;ENT:::N=O,. 000
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I

;IC I [IN LJ .l(- R 2
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I--I At " 7 1AL A C 1 1 A L

1 0 9 0 0 9 5iq 0 02.0 21 0 0 21 131 0 0 1813,0 35 0 0 35 370 0 0 3704.0 5 0 0 6 "? 0 0.0 67 0 0 67 934 0 0 93 146 0 87 0 0 87 131 IN 0 0 131147.0 108 0 0 108 177'7 0 0 :177"8 .0 130 3 7 1110 21-'. 10 19 214'.9 .0 152. 1.5 23 109 13313 71 96 33020 1 0 5, 6 3928 261. 'ii 1211 0 196 60 32 338 4791 014 S 0 ',. 312 0 218 88 126 1432 ,7 1 ! 767
13. 0 1.40 6 71. 1 337 1 - N') 96014 ,. -)6 ,- 9 e)3 024.16 15, 21.2 660 7777 1.996 227 3 120460 1 4 194 79 0 C"916. 0 306 237 392 L93 1007 ..2 ') 69 1 ,
17, 0 323 3 14 7 135 11314. L . 9. 2179.13. 0 350 332 .6'i 12145 1260 $96 7'5141 2'. '19. 0 372 39 651 6 '0 133 6 9.6 93 1I 2139, 6 o 8r': Z-.,i 58 6:11.6 93 ] " )1 t20.0 394 14.6 7";8 1617 1, 5363 794'.) 11 3- 37~ 7 14

REACH OUTFIL,OI: F 2- 165S00 CF S
liE I:: 13 H F F L U 2= L1 0 , .
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S.LIDIJEiL PLYMOL' II ?KE RVO] F IM lLE 'lI L'F FLOW

S .CI0ON NU BER 3

RAIL, ROAD ST RUET

HE]GHT ABOVE D I S C H A R G E C n P A C I Y
INVE RT C:ONDUIT SPILLWfAY 101 AL
(FEET) (WFS) (CFS) (:IS)

I .0 19 0 19
2 0 38 0 38
3 0 73 0 73
4 .0 108 0 108
5. 0 135 0 135
6. 0 162 0 162
7 0 1814 0 1814
8 0 205 0 2 0'
9. 0 223 288 5 10

10 .0 24+0 813 1053
11.0 255 1606 2061
12.0 270 2618 2088
13.0 285 3799 4081
14. 0 300 5125 525
15.0 310 6670 6980
16. 0 320 8406 8726
17.0 330 10301 10631
18. 0 340 12337 12677
19.0 348 14655 15002
20 .0 355 17219 17514

REACH OUTFLOLJ==QP2= 16500 CFS
HEIGHT ABOVE CONI:'IIT ]:0 'ERT=H2= 19,6 FT.
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231 . 0 "1. 1 6"," U
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2. .0 70 1 1 0
1L9. 0 6... 1 '..-j0
25.:)0 141 '' 1 02.'<' " 0 Aq ,..'q,

2)7 0 --. 4. 9"6 0 "7 (9 ''.. sI,2 9 .x 0. -0,. 2 . . . 5 .:.6 0 115 232 .1 (Il ji .';' il, <
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PLYMOUTH
RESERVOIR D AM]
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LIMITS OF

POTENTIAL FLOODIN
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LOCATION OF ALTAIR AVENUE
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NAUGATUCK RIVER
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APPENDIX E

INFORMATION AS CONTAINED IN

THE NATIONAL INVENTORY OF DAMS

FI ,



NOT AVAILABLE AT THIS TME




